Purpose: A randomized trial was conducted to test the effects of two counseling methods (genetic counseling and group counseling) against a control no-intervention condition on interest in genetic testing in lower risk women.
Genetic mutation testing to determine breast cancer risk is a relatively recent clinical option. Mutations in the BRCA1 and BRCA2 genes were discovered in 1995 to confer a relatively high risk of breast cancer in women with a strong family history of breast cancer. 1, 2 This type of genetic testing was offered to the public through physicians beginning in 1997. The low prevalence of the mutation in the general population combined with the difficulty in interpreting test results to any family except a high-risk family has caused most policy-making bodies to limit clinical testing to individuals with breast cancer and their family members in families with strong genetic histories. [3] [4] [5] [6] The extent to which genetic mutation testing is currently being used and will be used clinically in the near future is unknown. Several surveys of women from diverse samples indicate high interest, ranging from 55 to 80% of the respondents interested in obtaining testing. [7] [8] [9] [10] This high level of interest is astounding, as most women from the general public are not seen as appropriate medical candidates for breast cancer genetic testing. The few studies that have assessed actual use of the test indicate much lower uptake, as low as 10 to 20% in clinical studies. 11 The reasons for this high interest and the potential methods of reducing it to more medically realistic levels are the topic of this article.
Contact with a counselor trained in assisting with risk-understanding could assist women in choosing their personal options for genetic mutation testing. We conducted a randomized trial to test the effects of two counseling types of settings against a control no-intervention condition. The first setting was genetic individual counseling in an individual setting. Genetic counselors were trained to fully explain the individual and family genetic risks for cancer and to address any worries and concerns associated with this risk information. The second counseling setting was group psychosocial group counseling, where a trained health counselor discussed risk, worry, and psychosocial issues in a group of four to eight women. We tested this counseling method because it is commonly implemented in hospitals and other clinical settings to help patients cope with health problems. Therefore, it is likely to be used for issues of genetic risk.
One of the reasons for studying uptake of BRCA1 and BRCA2 testing is that interpretation of the test results is sometimes unclear and ambiguous in the context of minimal genetic risk. 12 Other research has indicated that an individual's ability to tolerate ambiguity can determine responses to a situation that is not clearly defined or is still open to interpretation. 13 We reasoned that for most individuals from the general public, low or nonexistent family history of breast cancer would make the results of genetic mutation testing confounding and ambiguous. Therefore, variance in tolerance for this ambiguity might help to determine an individual's interest in obtaining testing.
Finally, we wanted to better understand the role of beliefs about the properties of cancer genetic tests in choosing to be tested. We reasoned that low-risk women wanted genetic testing because of a lack of knowledge about the properties of the genetic test. In previous research, we had identified three categories of knowledge about genetic testing: the possible stigma associated with getting a genetic test, the ability of a person to access genetic testing no matter what the risk background, and the ease of flow of information about the test results. 7, 14 We hypothesized that each of these knowledge categories would be likely to change as a result of counseling and could alter any effects of counseling on awareness of genetic testing for cancer risk, on interest in obtaining genetic testing, and on judgments of oneself as a good candidate for testing. We tested for each of these effects.
The purpose of this study was to test the effects of breast cancer risk counseling on interest in pursuing genetic testing in women with a family history of breast cancer. We predicted that counseling would reduce interest in obtaining genetic testing and reduce judgments of oneself as an appropriate candidate for genetic testing compared with a control group that received no counseling. We further hypothesized that this effect would be affected by an individual's baseline tolerance level for ambiguous situations. 13 Finally, we hypothesized that the effects of counseling would be affected by changes in beliefs about genetic testing, specifically beliefs targeted by counseling such as possible stigmatization due to testing and access issues around testing.
METHODS

Recruitment of subjects
Two forms of recruitment were used to recruit 357 women from the greater Seattle area, as described fully in another report. 15 Eligible women were between the age of 18 and 74 years, lived within 60 miles of the research center, agreed to participate in counseling and complete the questionnaires, and had at least one relative (any degree) affected by breast cancer. Women were ineligible if more than one close relative was affected by breast cancer. Grandmothers, mothers, sisters, and aunts were counted as close relatives.
Measures
Background: Baseline demographics Ethnicity, age, education level, current religion, marital status, sexual orientation, and annual income were sociodemographic factors measured on the initial surveys using common single item questions.
Outcomes: Awareness, candidacy, and interest in genetic testing
The participants were asked about their interest in genetic testing for breast cancer risk. The first of three questions read, "How much have you read or heard about genetic testing for breast cancer risk?" They could answer with one of the following responses, scaled 1 to 4: almost nothing, relatively little, a fair amount, or a lot. Participants were then asked, "Do you think you would be an appropriate candidate for genetic testing?" and "Are you interested in obtaining a genetic test?" with a response scale of 1 to 4, with 1 being "definitely not" and 4 being "definitely yes." These variables were measured at baseline and at follow-up and defined as the main outcome measures for this study. For our main outcome analysis, the response items 3 and 4 were combined to form a trichotomous response scale (1, 2, 3/4) for each question.
Predictor: Tolerance for ambiguity
Tolerance for ambiguity was measured using questions modified from previous research. 14 In this set of questions, participants were asked to what extent they agreed or disagreed with seven statements assessing the level of an individual's ability to feel comfortable with clear or unclear situations. The responses to the questions were summed to provide an overall Tolerance for Ambiguity score for each participant, ranging from 7 to 42, with higher scores indicating greater Tolerance for Ambiguity.
Mediator: Beliefs about genetic testing
We measured specific beliefs about breast cancer genetic testing using three scales. All items for these scales consisted of belief statements with 5-point response scales ranging from strongly disagree to strongly agree. First, we adapted a 3-item scale measuring the fear of stigma associated with genetic testing for cystic fibrosis 14 to stigma potentially associated with breast cancer. We drafted and included items measuring beliefs about unrestricted access to genetic testing (initial n ϭ 5) and about unrestricted flow of information about test results among family members and physicians (initial n ϭ 3). An example item for the access belief scale included, "Anyone who wants genetic testing for breast cancer risk should be able to get it, regardless of whether or not they can pay for it" and an item for the information flow included, "Physicians have an obligation to inform their patients' relatives of the results of genetic testing." We performed a factor analysis of principal components on the scales we developed, and the resulting scale items (final access scale n ϭ 2 and final information flow scale n ϭ 3) were averaged to form two separate scores. For each of the three scales (stigma, access, and information flow), higher values of the scale score indicated higher fear of stigma, more unrestricted access to genetic testing, and more free flow of information about test results. Alpha coefficients for each of these scales were reasonably high (␣ ϭ 0.83, 0.78, and 0.82, respectively), indicating good internal consistency.
Description of counseling interventions
Two types of interventions were used, individual genetic individual counseling and psychosocial group counseling. Participants randomized to the individual genetic individual counseling arm met once, with a genetic counselor. The genetic individual counseling was a nondirective counseling focused on the individual participant and her family background. The participant was contacted by telephone to review the individual's pedigree information and schedule a session with the genetic counselor. The second step was the 2-hour counseling session. This session followed a protocol based on standard genetic individual counseling practice. Each participant was provided with information regarding her own personal risk for breast cancer using a risk sheet that presented a participant's Gail and Claus scores along with population data. 16 In the session, the counselor gave information about genetic testing, current knowledge about nonhereditary risk factors for breast cancer, and current screening techniques. Participants were encouraged to ask questions and discuss their own concerns throughout the session. All genetic individual counseling participants received a summary letter after the session.
Participants randomized to the psychosocial group counseling arm met with a group four times. The group was lead by a health counselor and consisted of four to six women. Each session lasted 2 hours. During each session, introductory activities were done to encourage group participation, approximately 20 minutes of information was given, and a discussion was held to help the participant understand the relevancy of the information to their individual lives. The four main concepts of the psychosocial group counseling intervention were risk assessment and perception, education, stress management and problem-solving, and social support. The participant received educational information on her personal risk for breast cancer, interpretation of her level of estimated risk, and appropriate screening behaviors. Relaxation, coping with psychological distress, and coping with future health problems were the stress management techniques emphasized in the counseling sessions. The problem-solving skills discussed were assertiveness, cognitive restructuring to reduce intrusive thoughts about cancer, and using active rather than passive coping skills to resolve problems. Identifying potential supportive persons and institutions, defining needs for types of support, and eliciting support from these sources were taught as social support skills.
In both types of counseling, confidentiality of personal information was maintained and promoted. Personal risk information was only provided to the relevant person, and participants discussed issues of medical record information flow during the counseling sessions. In both counseling types, the participants were cautioned about free information flow between patient and medical record, about potential stigma associated with testing, and about barriers to access.
Procedures
Each potential participant completed a screening survey over the telephone to determine eligibility. During the screening survey, the women were also asked if they were interested in continuing with the study and where they had heard about the study. Those women eligible and interested in the study after the telephone survey were sent baseline surveys in the mail. The baseline survey measured demographics, knowledge and beliefs about cancer, tolerance for ambiguity, how much the individual had heard about genetic testing, whether she thought she was an appropriate candidate for genetic testing, and whether she was interested in obtaining a genetic test. After completion of the baseline survey, women were randomly assigned to one of two counseling conditions or a control group. The women then received either group psychosocial group counseling, individual genetic individual counseling, or served as a control group, receiving no counseling until after the final follow-up. The control participants were then offered their choice of counseling modalities to honor their participation in the study.
Six months after randomization, all participants were mailed a follow-up survey. If participants did not return the completed survey, study staff called up to 10 times and attempted to complete the survey over the telephone.
Analyses
First, we examined the demographic patterns of the study sample by randomization arms. The aims of these initial analyses were 2-fold: first, to confirm the effectiveness of randomization, and second, to identify potential bias by follow-up status and follow-up method. We then examined the relationship of counseling on average responses to baseline Tolerance for Ambiguity and on changing belief scores about genetic testing. Finally, we used polytomous logistic regression 17 to examine the patterns of responses to awareness, interest, and candidacy judgments for genetic testing. This statistical technique, a special case of the more common dichotomous logistic regression, allowed us to test intervention effects on three levels of each outcome variable. Standard dichotomous logistic regression only allows for two levels of outcome variable. For each analysis, we included the participant's Gail score 18 as an indicator of medical risk. Gail score was not related to any outcome or predictor variable.
RESULTS
A total of 799 participants called the study line from the two recruitment sources. Seven hundred twenty-one participants were reached by telephone for the screening contact (579 were recruited from media contact and 142 from case) and 561 were eligible after the screening. Reasons for ineligibility at screening were lack of family history of breast cancer (3.2%), more than one close relative with breast cancer (14.1%), age outside the range (0.1%), living outside the catchment area (0.7%), and lack of interest in completing the study procedures (7.1%). A total of 160 participants were ineligible, 114 due to criteria and 46 from disinterest. The remaining 561 participants received a baseline survey in the mail to complete. A total of 357 participants returned surveys and were randomized to the study, 120 to genetic individual counseling, 114 to psychosocial group counseling, and 123 to delayed counseling. At follow-up, we attempted to collect survey data from all randomized participants. We received 317 surveys by mail and collected a further 31 surveys by telephone, for a final response from 348 women. Individuals with missing data for any scales or items were dropped from analyses, and the final sample size for the regression analyses was 317. Ninety-eight percent of participants completed the full counseling protocol. Table 1 shows the demographic data by randomization arm of the study. In general, our participants were mostly white, of early middle age, mostly with college degrees, mostly married,
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heterosexual women. The household income data showed a range, with most participants' households earning greater than $30,000. None of the demographic variables differed significantly by randomization arm, indicating that the randomization was effective in balancing characteristics in each group. We also tested for differences in demographic variables at baseline for individuals that did and did not provide 6-month follow-up data and for individuals that provided follow-up data by mail versus telephone. No significant differences in these comparisons were detected.
We present the analysis of the main outcome variables, baseline, and follow-up data on awareness, interest, and candidacy judgments by arm of study in Table 2 . Visual inspection of Table 2 revealed that two thirds of the sample had heard nothing or relatively little about genetic testing at baseline, across all arms of the study. At follow-up, the responses in all arms had shifted toward "a fair amount" or "a lot" in all arms, with delayed counseling participants reporting somewhat fewer responses in the two high categories. Judgments of one's candidacy for genetic testing followed a somewhat similar pattern. At baseline, over three fourths of the sample judged themselves to be appropriate candidates. By the end of the survey, only two thirds still judged themselves to be appropriate candidates for testing, although more control participants remained positive in their candidacy judgments. Most participants were interested in taking a genetic test for breast cancer risk at baseline, and that interest remained relatively strong at follow-up, changing least of the three judgment variables. Many individuals in all three arms, however, altered their judgments from the most definitive positive category to the two middle categories.
Data on two potential psychological predictors, baseline Tolerance for Ambiguity scores and changes in belief scores about genetic testing, are presented in Table 3 . As seen in this table, Tolerance for Ambiguity scores did not differ among any of the counseling groups at baseline. The counseling intervention did change beliefs about genetic testing over time, as the interaction of time and arm was significant for two of the three sets for stigma and access specifically. For stigma, both counseling groups increased their belief ratings by 0.23, while the control group decreased its stigma score by Ϫ0.24 scale points. For access, both intervention groups decreased their ratings (Ϫ0.27 and Ϫ0.29 for Psychosocial and Genetic, respectively), while the control group increased its score by 0.19. These specific comparisons were significant using a post hoc Tukey test.
In Tables 4 -6 , we examined the predictors of difference in frequency of follow-up responses to the three outcomes of interest: awareness of genetic testing, candidacy judgments for genetic testing, and interest in getting genetic testing. Predictor variables were consistent across models: arm, age, education, baseline Tolerance for Ambiguity, and change in genetic testing belief scales. An odds ratio different from 1, with confidence intervals that do not include 1, indicates a significant predictor. We compared the frequency of two extreme responses for each question with the middle response. In other words, we compared the likelihood that someone would say "I've read almost nothing about genetic testing" and "I've read a lot/a fair amount" separately to the likelihood of saying "I've read relatively little," in this case the middle response. Table 4 presents the regression model predicting a likelihood of responses to an awareness of genetic testing question. The only significant predictor of response differences was counseling arm. Both counseling arms decreased the likeli- hood that participants would report the lowest extreme response (e.g., read about nothing). In contrast, genetic individual counseling was clearly predictive of increased awareness responses, while psychosocial group counseling was only slightly predictive of increasing awareness. Changes in the three belief scales were not related to the intervention effects or their significance.
The data for outcomes of candidacy judgments is presented in Table 5 . Again, the strongest significant predictor of 6-month response differences in candidacy judgments was counseling arm, and the only other significant predictor in the model was educational level. Participants in both counseling arms were significantly more likely to report being an appropriate candidate for genetic testing. Individuals with lower educational levels were also more positive in their judgments of themselves as good candidates for testing. Two of the three belief scales change variables significantly predicted the candidacy judgment (data not shown). Increase in belief about stigma were related to women reporting more negatively in their perception of themselves as candidates ( 2 ϭ 11.48; P Ͻ 0.02). Reporting that access should be controlled caused women to be more negative in their personal candidacy judgments ( 2 ϭ 12.58; P Ͻ 0.01). Finally, both counseling arm and educational level significantly predicted responses to interest in genetic testing, as shown in Table 6 . Participants in both counseling arms were significantly more likely to report lower interest via movement to the "no" responses, compared with the control group. However, relative to a Significantly different from follow-up, P Ͻ 0.01.
Table 3
Effects of counseling on belief scores about genetic testing delayed counseling, genetic individual counseling increased the likelihood of "definitely yes" responses, while psychosocial group counseling decreased likelihood of "definitely yes" (right-hand column). Education also had a mixed effect on interest responses. In both response patterns tested, the post-high school category increased the likelihood of extreme responding, while participants in the high school or less and the college degree categories reported decreased likelihood of extreme responding. Finally, changes in stigma significantly predicted interest changes in that increases in beliefs that testing produced stigma were related to women reporting less interest in testing ( 2 ϭ 16.53; P Ͻ 0.002) (data not shown). No other belief change variables were significant predictors.
DISCUSSION
The results of this study indicate that counseling about breast cancer risk did slightly change the interest in genetic testing for breast cancer risk for women with a family history of breast cancer. These women had varied genetic risks, but all had some familial history of breast cancer, and none had a pattern of family history that would indicate the presence of autosomal dominant genetic mutations. Therefore, no participant in this study would be named a likely candidate for genetic testing, according to current recommendations for testing. 19 Women who participated in the counseling sessions became less interested in obtaining genetic testing and less likely to judge themselves to be good candidates. This indicates that counseling did change participants' desire to be tested for cancer risk.
Stigma and access beliefs about genetic testing were related to the effect of counseling on interest and candidacy judgments. We found that as women gained accurate information about the access issues, the potential stigma associated with breast cancer genetic testing, and the flow of information about testing, they would be less likely to want to participate. These findings suggest that if we could find ways to expose women to accurate information about the potential for stigma and difficulties with access regarding genetic testing, we would be able to reduce inflated interest and candidacy judgments in women who could not currently benefit from such testing. Other literature [7] [8] [9] has documented strong interest in a woman with a variety of risks. Perhaps we should find ways to expose whole populations of women to this information instead of only research subjects who volunteer to be in a study.
However, there is one intriguing finding: counseling did not produce a very large or powerful decrease in interest or in candidacy judgments about breast cancer genetic testing. Indeed, everyone in the study reduced their interest and candidacy judgment levels somewhat across the course of the study based on visual review of the data. Simply participating in this study could have caused individuals in both the control group and the intervention group to learn more about the properties of genetic cancer risk testing. Everyone might have reduced her interest because of the increased knowledge. The local media covered the issue of breast cancer genetic testing more during the study period, and this increased public discussion could have contributed to the secular change. Counseling simply increased the effect in the intervention group. There were several strengths to the present study, including the strong design, the broad risk levels of participants, and the practical nature of the counseling. There are also many limitations to the present study. Study sample ascertainment could result in bias here. The sample was not drawn to represent a population, but was composed of volunteers who saw a notice, heard about it from a network, or were contacted because of their relative with cancer. These women might be different from the general population of women in the local area. This program should be tested in a population-based sample. The requirements of the study were high enough (i.e., coming into the Fred Hutchinson Cancer Research Center to attend sessions, completing surveys) that not everyone could have participated. Reducing the research burden and participant travel burden will be important for future research. The interventions differed in contact time, a potential confound that could have influenced the outcomes. The short-term follow-up limits our understanding of these changes over time. The different amounts of contact time for each counseling method (one 2-hour session versus four 2-hour sessions) complicates interpretation of these findings. Finally, using candidacy judgments and interest in obtaining testing as outcomes is not as strong as using actual breast cancer genetic testing request or actual testing as the final outcome. We did not follow women for long enough to obtain actual testing choices. Therefore, we must conduct studies that actually assess women's choice of cancer genetic testing or no testing to definitively determine the effects of counseling about personal risk on testing behavior. 
